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ABSTRACT
Numerical simulation of the two-dimensional MHD-flow of the
ideal plasma in a channel of the magnetoplasma compressor (MPC)
with an axial hole in the central electrode (divertor) is carried
out. The steady-state regime of the flow is obtained. It is consi-
dered the influence of divertor and its shape on the flow and the
compression region under various values of J3 - the ratio of the
gas and magnetic pressures. The influence of finite and periodi-
cal density perturbations at the entry of the channel on the com-
pressional flow properties is investigated. It is shown that the
flow is stable under such perturbations.
AHHOTAUMfl
^npoBaaeuo qacneHHoe accneaoBaHae flBjuepHoro
OBOflHoft HjeajiBHo npoBOflmueft njjaatfu B nasane
paarHHionjiast^HHoro Kounpeccopa, B Koiopojj^H§Hipani,Hbifi
mieei ocesoa oifesgCTae - flBBepiop.xHl5jiyiaH ciaaaoHapaua
seietiaH. PaocuoipeHo^BJiBHHBexfltiBepTopa a ero $OPMH wa le
Ha Sony Kounpeccaa npijxpalltyx sHaMeuanx napaueipayff-
(raaoBoro H Maraastforo aaBneHaa>iI(jcjiaflOBaHo
.a nepaoaaqecKax BoaMyuts^B njioiHocia npa
p Kaaa^lja KounpaccaoHHbie cBoflcisa
no OTHomeHaio K TSKHM
§ I. BBejeme.
iHCJieHHaa MOJCJIB TeieHEH nJiaswH B KaHaie c nooai
HHM 3JI6KTPOBOM nOCTpOCHa B CBH3H C padOTHlffl DO HCCJteSOBaHHB
B KSHane MapHHtoiuiasueHHoro KOimpeccopa ( MIIK ) .
aJieKTpoxauH paapHSHHfl TOR cosxaer asuMyraJiiHoe MaranTHoe
oooie, npHBOjMmee K cHJttHOMy czaTim naaaua na OCH Kanajia. B MHK
UeHTpajttHHfi 3-neKTpofl yicopoieH H HMCBT ocesoe OTBepCTHe - Bjraep-
Top, cosjaHHHfl c iiejo>n "oTcacHBaHEfl" HS SOHH Rounpeccmi BOSHHKa
nmx B KaHane npmaecefi [ I ] .
TeieHBe tuiasMK B TEKOM Kanane onucuBaeTcn !CH-ypaBHeHHHMB
B' AByuepHou (ocecioiiMeTpH^HOu) npHtJjiHzeHHH. PemdHHe
ocymecTBJMeToi mcjiemio c nouom&B 3BM. Sa^a^a o
TeieHHH pemaeTCH MCTOSOM ycraHORneHHH [ 2] .
noxaia njiaauu npoHSBOjurrcfl B HexaJieicrpOAHou npocTpaacTBe
cjiesa na sxo^e B Kenan, rae, KBK oOmHO, sajiaHu IIJIOTHOCTB H
ruiasMH H warHHTHoe nojie. EnasueHHidt HOTOK BirreKaeT us
cnpasa, a TRKSC ^epes OTBepCTHe B ueHTpajrbHOM
jiaaMH npeOTOJiarairrcxH npocTetomm: pacneTU
B oOToannKOCTHofi MTfl-MOjiejm .HJIH neBflSKOtt HerenJioirpoBoaHOfi
HO npoBOjwmea tmasMu.
HccJieByeTCH BJOMKHC OTBepiopa na Teierae H 3ony KounpeccHH
npn pasHHX SHaneHHHX napaweTpa yi3 ••;- oTHotneHHfl raaosoro H MaraHT-
Horo jjaBJieHHfi, npoBO^HTca cpaBHeHHe c TeqeHneu B Kaaajie dea jpi-
Bepiopa.
B CBH3H c npofijieMOft ycTOtoHBOCTH Te^eHEH nJiasMu B MIIK
Hsy^ajioci, BJQiRHHe BOSMymenzfl IMOTHOCTH Ha Bxoae B
PaccwoTpeHo ^Ba Tima B03MymeHHM: I) enBHospeueHHue -
OTJIH^HO OT HyJlH TOJDbKO Ha KOH61HOM H HetfOJLfflOM BP6M6HHOM
Jie; 2) nepHOjnreecKHe - c sanaimofi qacTOToa KOJiedaraft uj .
OCHOBHHC pesyjttTaTH odcyroaeMHX sflect HccJieHOBamft KOPOTKO
ony&nHKOBaHH B BH^e TCSHCOB flowiaflOB [ 3, 4j .
TpexKOMnoHeHTHSH iHwieHHaa mzejn* Tenemx imaaiiiH H
npHJieoeft B Kanane c aaBepiopou paccuoipeHa B paOoiax ^5,
§ 2 . MareMaTH^ecxag Mojejn, H MBTOJ pememm
'tocJieHHan Moaejo. CTPOHTCH aHanoraiHO oimcaHHOii B cTaTBe[2].
HaeaJitHofi nJiaswH B asHMyraJibHOM MarraiTHOM noJie B
HOM (OCeCHMMeTpH^HOM) npH(5^HSeHHH OnHCHBaeTCH HeCTaUHOHapHHMH
: '•
If. +diVf V = O
f^-H
C^sOL^
BHCiepeM eAHHzuu HSuepeHZfl Bcex BejfflHHH, BXOflHiimx B
flan aToro HcnojTbsyeM paswepHHe napaneTpa sajiaHH: ^0 - IMOTHOCTB
HB BXOfle B Kanaji, p0- aasJieHHe, T0~ Tewnepaiypa, H0- xapaKrepnoe
3HaieHHe MarHHTHoro now, L .-.jftHHa KEHana. 3a enHHHny CKOPOC
MTH npHMeM xapaKrepnyio ajn>$BeHOBCKy» CKOpoctB V r .. ° _
BpeMera t, = -=- (npojieTHoe Bpeira). ^°
Vo/(
B saJtBHeteeM ypasHeHHe anepniH B cncTewe ( 2.1 )
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ypaBHemra (2.1) B (SespasMepHoa $opne mem sax:
7=^0,^), H -H^. =r + (*,* =
 o .
(2.2) coaepxaT despaawepHirii napaMerp
B npeOTOJioxeraiH ocesofi CHMMBTPHZ cHCTeua (2.2) paccMaTpHBa-
B HEJnnmpjuiecKHX nepeiieHHHx (Z, 'l ) B otijiacTH KanaJia, oppaHH'-
KpHBHMH "%,(*) , ^i(H) , ^jf?) H OCBB
0 « SE « / (CM. pnc.1,2). 3aeci> 'Z/?^ ,
BHyrpeHHero ajieKTpoaa, ~^3(Z) - BHeimero 3JieKTpoaa. KPHBEH
"2 * **tlz) orpaHHiHsaeT OTBepTOp, H cjiynafl t, (?);0 cooTBeTCT-
Bye? cjzjrqaro Kanaka <3es
Ha Bxo^e B
Ha ajieKTpoflax "^ "n = 0 (HOpMajiiHan KownoHeHTa CKOpocTH
pasHa
Ha OCH ( * » 0 ) « , v ^ - , = 0
OCeBOfl CHMM6TP7H).
flJM HCCJieflOBaHHH yCTOKMHBOCTH T6HeHHH B MOfleJOj BHOCHTCfl
HJIOTHOCTH: na Bxoae B Kanaji (f* O , *t fl* *,)
BwecTO rpaHHHHoro ycJiOBHH f - < sajiaHO f 3 1 / - * - ^ ? ^ ^ ) .
PaccMOTpeno asa Tana BOSMymeHiifi: I) eaHHOBpenjeHHue - B STOM
$yHKUHH f^C' t ) OTJfflHHa OT HyJW TOJLbKO H3 KOH6HHOM H He<30JU>niOM
HHTepBaJie ~t4 < "t < tt ; 2) nepHOBHHecKHe -
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c saaaHHoK lacTorofl KOJietfaHHfi o> . taeumiyxa
paccMorpeHH B OTanaaoHe -1 ' f££l .
HaiantHHe ycJioBHH: V » O , a j > H H - MOHOTOHHO
mae $yHKium Z , coiviacoBaHHHe o rpaHH^HHM ycjiOBHeu Ha
pemeHHH saja^H ynodHO nepefcrH K HOBHM
odpasou: nycTB 2 - npaBHfi KOHCII BHyrpeHHero
T O ecTB ^f**;=V**) - V * ~ * • Toraa
0*1*2*
rse O L = U ,
(2.4) pemarorcH B npsMoyrojiBHHKe 0 £• K & i ,
0 t: y. s f c ynoiMHyTHMH Btnne
PemeHHe ocymecTaraeTCfl nucJieHHo c noMomBro 3BM.
Sajtaia o cTauaoHapHOM pemeHHH pemaeTCH MeTonoM
OcHOBOfi weTOfla incJieHHoro pemeHHH aajiaHH
oimcaHHufi B cTaTLe C 2 ] . C^eT ocymecTBJMeTca no HBHOH pasHOCT
Hofi cxewe THna,HKpecT" c annpoKCHuainiefl npOHSBOflHHX no npocipai-
B onepaTppe -rr pasnocTHMH npomB noroita. Pac^eTHaa cerna
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THua yanos, cwemeHHicc Ha ncunnara no Kannoft x
Te H no BpeueHH. B ysJiax nepsoro rana BiracJMDTCfl KOunoHeHTii CKO-
POCTH, BTOpOrO - miOTHOCTL, flBBJieHHe H METHHTHOe nOJIC. BepXHHH H
HHXHHH rpammu otfjiacTH COCTOOT HS yanoB nepsoro tuna, dOKOBue -
BTOporo. JIjix ycTOfrqHBOCTH ciera no iaxo& cxewe HeoOxowauot
TOHHeu Ha mar no BpeueHH HBJweTca ycJiOBHe Kypanra.
AXH pac^eta reieniw njiaaHu B KaHane c flHsepropoM B
cxejjy BHecenu cJiejiyBmHe HSMeHeram:
I) BseaeHH flono^HHTeJiBHHe oflHOMepHne MaccasH jyw pacieTa
BejmiHH Ha BHyrpeHHefi nosepxHOCTH ueHrpaJibHoro
T.K. = o COOTBerCTByOT H %fH.Z) H *t(Vo
AJIH coxpaaeHdfl nocioHaaoro mara &y no oca V
TTOOH JC^y C1"0 ue^HM, T.e. BHnojmeHHe ycJiOBHft:^ -n
H ^% - uejioe
3) $yHKmni ^(g) , *t(e} , *sf*) BHfipaHH TaraM odpaaoM,
vio6a KOHeu nenrpajitHoro ajieicrpoaa (rae -»( r *t ) ne coBnaaan
HH c OAHofi pacneTHOfi TO^Rofl;
4) npn BHTmcJieHHH u , v B pac^eTHHX yanax Ha Honne ueHTpani>-
Horo ajieKTpoAa KcnoJn>3ynTCH snaieHHH j> , H , p B cocen-
HHX yanax cerrai;
5) Ha rpamme CJiesa BHHsy (Ha Btixoae as AHBepropa)
rpaHH^Hue ycJioBHfl o-oro ze Biuia, KaK H cnpasa - Ha
H3 KaHajia.
( KaK noKaaajia izcjieHHaH nposepKa, ycJiOBHH 3-4 He HBJIHKTCH cyme-
CTB6HHHMH - BHdop "cocejeft" fljw pacieTa B 3THX ysJiax cjiaOo .Bjower
na KapTHHy TeieHHH BO scefl otfaaoTH.)
OcHOBHan pacneTHafl ceTKa coAepzana ~40 yajios no OCH z a
OT 15 flo 30 ysjios no OCH ^  B aaBHCHMOCTH or reoMerpra Kanana
H $OPMH jHsepropa ( na HHBepTop npHXOBanocB^i'/^ -^Vj,') y'anoB no«^
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§ 3. PeayJBTara pacqeTOB. JEBCPTOP.
Ceprat pacieTOB npOBeaena jyra BracHerafl BJTHHHHS anBepropa
H ero $OPMH aa xapajcrepHCTHKH noroica. HoJijnieHH CJiejyranHe pesyju.-
THTH. 3a npojieTHoe speun B KanaJie c OTBepTOpoM ycTanaBJOiBaeTCfl
CTanHOHapHHft pezHM TeneHEH onasiiu. OcHOBHaa iacTi> HOTOKB nporeica-
er rapes Kaaan c^esa Hanpaso, HeanaiHTemHaa IBCTB (i 5^) - lepeq
SHBeprop. 3rn qacTH noTOKa paazexesa cenapaTpncofi, Ha OCH Kanaka
odpasyeTCH ocSJiacTB (Toina), rae CKOPOCTB TeienHH paBHa nyjuo, c
MEKCHMajIBHHM CZaTH6U IIJiaSMH. ^ep63 flHBepTOp BUTCKaeT TE
miasMU, KOTopaa npoxoam1 BSOTIB BHemnefl noBepxHocTH
ajiejcrpona. 3ror peayJibTaT ^aeT ocHOBaime npeanojiaraTi, TTO otfpa-
3yKrafflecH y nenrpaJiBHoro a^ercrposa (KaToia) nprniecH rarace
E3 KaHajia lepes ^HBeprop, MHHya 30Hy KONrapeccna.
Bse^eHHe ^HBepropa He MeaneT KaprzHH Teiemw B
HOM npocTpaHCTBe H BHe SOHH KOMnpeccHH. B OTcyrcTBue
KOMnpecczH acHMMeTpn^Ha OTHocHTeJiBHO TOIKH
, naxoflfflneftcH y Konua aeHTpajtbHoro aaeicrpojia. B Kasaxe c
HOTOK, HaOeraramfi BBOJIB iieHTpajn>Horo sjiejcrp
B joiBeprop z odjiacTB KOMnpeccHB npHodpeiaeT tfojiee
Bim, To^iKa waKCHMajrbHoro cxaTEH cuemaeTCd Hanpaso, B uenrp
. IIpH 3TOM CTBHeHB CXaTHH B OtfJiaCTH npaKTHqeCKH H6 MeHH6T-r
CH.
Pac^eTH noKaaaoni, HTO $opua Kanajia OTsepTopa
odpaaow amneT Ha CBoficTsa TeienHH. CranHOHapHufi pexraj
B OTBeprope ycTaHaBJmBaeTCH sa 6ojn,m& npouexyroK speMeHH, TOM
B ocHOBHOfi qacTH KanaJia ( - t 4 4 H -t-s 2 cooTseTCTBeHHo). 3ro He
Ha TCTCHEE nJiasMH B KanaJie, ecjra HHsepTop nocTOHHHoro
HJIH pacumpHHJtuHficfl. B c^y-qae cyxaranerocfl KaHana OTBeprppa
EjrasMH B Hem BoapacTaeT H ocSpasyeTCH Henaii "noflynnca",
B peayjiBraTe iero otfjiacTt KOunpeocnH Ke$opMHpyeTCH, npzofipeiaa
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BHJI, cxoxHft co GJiyiaeM TCTCHER ties OTBepTopa. 3ro nosBomuio c#e-
JIETB BHBOfl, qro BBefleme cyHanmerocfl Kanaka jBreepropa HeueJiecooo"-
pasHO. yueHBmeHHe OTHOCHreJibHHX pasuepos OTBepropa Tanxe
K yBejnraeHHH) acHMMGTpHH SOHH KOMnpeccHH. B aajD.HeflmeM pacieTH
npOBOflHJiHCB c ^HsepropoM nocroHHHoro ceiemw.
CpaBHeraie peayjo/raTOB ciera npn./S =0.5 n /I =0.2 noKaaaao,
TTO npH H3M6HeHHH y8 BJIHHHHe OTB6pTOpa H6 MeHHCTCH , & CTeneHB,
czaTHH BoapacTaeT npH yueHBrneHim j8 (npn f =0.5 jj,»? 4 , npH
J8 =0-2 fj^r* 8.5), TTO xopomo corJiacyeTca c
A.H.MoP030Ba [ 2 ]
Ha pac.I npHseseHH JIHHHH ypoBHH J3
=0.2
B
a) v ft*flrtfl3,r*a57^; ^  =-Off ^ attf; -^.-o (<Je3
o) -tjs^ft^as/^osyr; •eJts-V.jr?t*ftZ2r; •?, = 0.075-
Ha pHc.2 noKasano pacnpeBeJiemie IUIOTHOCTH f npH,js =0.5
BJIH KaHana: (a-B) JzJ = o.^r^'-flW^o^r , 44 = -/.sr^+as
H OTBepropOB: -t, = Q/r (a), «, =0.1-0.15* (d) , -1*, =0.1+0. tfe (B);
cJijniaa 2r cooTBeTcrsyeT reojjerpHH KaHaJia 1(3.
Ha pac.3 npHBefleHH rpa$HKH u (z ,0) - CKOPOCTH Ha OCH
KanaJia »JH sapHaHTOB la, 1(5 - urrpHXOBHe JIHHHH, H BapnaHTOB 2a -2r
- cnJioniHHe JIHHHH.
H3 CpaBHeHHH pHC. la H 16 BHUHO, 1TO BJIHHHHe flHBepTOpa
cz B pafioHe SOHH KOMnpeccHH H B^OJQ. OCH Kanajia. Ms Biwa
^ MOXHO sajuiDiHTB, iTO B jHBepTOp MOxeT nonacTB TOJIBKO. He(3ojn>-t
man nacTt miasMii, nporeKaramaH BBOJIB uempajiiHoro
Koa$c[)HmieHT cxatiM miasMH yweHiraaeTCH H TOHKa w =0
BHpaBo; ycKoperae BJIOJIB OCH z Tawse weHBme, IBM B KaHajie 6ea
Dpn yMeHimeHHH J8 csaTHe H ycKOperaie njiasMH
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BT, a TOiKa it =0 Tarace CMemaeTCH HewHoro Enpaso (cp. 16 v. 2r,
3(6) H 3r).BHflHo, TTO npn <5ojn>fflHX paswepax aHBepiopa ero $opi*a
npaKTireecKH He CKastmaeTCH Ha Te^eine B KanaJie H BHB M ( Z ,0)
(2a,<5 H 3a,<5); npa MEJIOM mm cyxaraneMCfl aHBeprope IWOTHOCTB f
jiesee SOHH KOMnpeccHH HOBOJRHO BejraKa, luiasiuia B KanaJie
He ycKOpaercH.
§ 4. ycTogqroocTB TeieHgg no OTHoaeHmo K.
IMOTHOCTH na Bxoje.
HccjieaoBaHHH YCTOJHHBOCTH iBywepHoro CTannoHapHoro
njiasMH B vsasae MTffi B yicaaaHHoe Bume HHCJieraoe pemeime
BHOCHTCH BOSMjraierae HJIOTHOCTH, sanaHHoe Ha Bxoje: npH i >"
TRG "t|~^cr- BpeMemi ycTaHOBJieHHH , BMBCTO rpaHHiHoro
y = I nojiaraew 9 = !+£?(*, °,t) = 1+ £ $, 00
Wte 1 ? I 5 /
 > $1(1) - nocTommaa mm jameSnaa
(napaweTp o paseH cooTBeTCTBeHHO I mm 0, TBK HTO 0*
* 1 *•*
HHH OT
PaccMorpeHo ssa Tima
I) KpaTKOBpeM6HHHe - B 3TOM CJtyqae ^ i ( ^ ) $HHHTHa, T.6.
Ha OT Hyjia TOJitKO Ha KOHeiHOM H He<3ojn>fflOM zHTepBane
rae-t = ^--t^ , ?,(*) = 0 npH t **, , -t » *,_ );
2) nepHoiH'iecKBe , c sanaHHOH nacTOTofl KO^ecJaHHH <j , B KOTOPHX
i4£-t) = ^ . w f - t - i , ) n p H i > t , , f,(4) = 0 npn -t fi, .
O MOXHO Tarate npeflCTaBHTt B
, rue 24* - nepnoa
B cjijrqae BosuymeHna nepBoro THna cepaH
H ^=±1^ ± 0.5A± 0.25 noicaaana..
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1) Te^eHHe ycTofiquBO no OTHomeHiro K laxsw BoawymeHHHM;
2) OCHOBH8H 1ECTB HSdHTOMHOft IIJIOTHOCTH A BHHOCHTCfl DO
HanpaBO, HesHawrejiBHaH iac?i> BureicaeT B jniBepTOp;
3) H3M6HeHHe saBHCZMOCTH Af (•*,<>,*) OT paflHJTCa ( J. = 0 HJffl J. = I)
BJUweT Ha KaprHHy Te^eHHH B MexsJieierpoflHOM npocTpancTBe ,
a B 30H6 KQMIIpeCCHH KaieCTB6HHOrO H3M6HeHHH npH 3TOM H6
(CM. pHC.^5") . 3ro nosBOJiaeT B jiSJO,neMeu pac-
TOJQ.KO cjiyiafi Q = I (BOSMymemie na sxoae He
OT pajHyca).
Haadojiee HHTepecHHMH MOKHO c^HTaii cjieflyHnme pesyjitTaTH.
BuxoaaiDee us MezajieKTpoflHoro npocTpaHCTBa BosMjnneHne BHsiiBaer B
, 30H6 KOMnpeCCHH H3M6HeHHe IIJIOTHOCTH npOTHBOnOJIOJCHOrO 3HaKa. IIpH-
3Toro, no-BimHwony, B TOM, •TTO yBejmieHHe IMOTHOCTH Ha Bxoje
K yBejnreeHmo napataeTpa y3 , B pesyjaTaie ^ero K03$$nuHeHT
yweHbmaeTCfl corjiacHO oneHKe ( 3.1 ). 3ro BOSiuyineHHe BHHO-
CHTCH us Kanajia no OCH cjiesa Hanpaso ojmoBpeMeHHO c TOB nacTBD. zcr-
xoflHoro BOSMymeHHH, KOTOPSH SBHxeTCH Bflojn. $pOHTa yiapHoft BOJIHH
B KaHaiie.
HcxojiHoe BOSMymeHHe ne aocTHraeT OCH B sone KOwnpeccHH npH majocc
/S (/S~0.2) HJIH npH /3 = 0.5 H £ < Q (oCOfieHHO XOpOfflO 3TO BHBHO
npH £ =-I ). npH J3 = 0.5 H £>Q BoswymeHHe cnaiana aocTHraeT OCH
(B npeaejiax 10^ ero MaKCHMaJBHoro sHaieHKH), a HOTOM pacTeKaeica
a BHSHsaeT B 30He KOimpeccHH H3weHeHHe IIJIOTHOCTH jipyroro
a$$eKTa OT JUDIHH Himyjaca BOSMymemw ^t
, a OT BCJIHTOHH £ B paccuaTpHBaeuoM HHTepsane -
f. HPHBOBHT K 6ojo>metey HstieHeHino IIJIOTHOCTH B sone KOM-
ppeccHH. OTpHuarejtBHHe BosMymemw HJIOTHOCTH na BXOHB ( £• < 0 )
PPHBOAHT K OOJCbmnU OTHOCHTeJttHHM H3M6HeHZHM IIJIOTHOCTH B 30H6 80U-
PPCCCHH , 16M npH £ > 0 , TTO TOBOpHT 0 HeJIHH6HHOfi SaBHCHMOOTH
npH £ = 0.5
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MOTHOCTB Ha BXOfle MOS6T H3M6HHTBCH TOJIbKO B 1.5. pESS, 8
£=-0.5 - B 2 pasa. EojiyTjeHHHe pesyjitTaTH xopomo corJiacynrcH
C OIieHKOfi ( 3.1 ) - 38BHCHMOCTH K03$$HUHeHTa CZaTHH OT (feaKTHieC-
Koro 3HaieHHH napauerpa yS Ha Bxoxe.
BmHHHe BOSMymeHHft Ha KapTHHy Teiemw B KanaJie yaodno HC-
<yiesoBaTB , HadjnraaH pacnpexeJieHHe B odxacTH $yuKiuui AJ> C'1,*,'1) ,
= ?C*/Z,<*)-f^,z,t>) . Ha PHC. 4^-7 irpHBefleH BBW
TO H6KOTOPHX f , +* , & , $ , (PHC. 4 - 5 :
P- 0.2, *t = 0.2, €.= 0.5; ^= 0 (pao. 4) a <J= I (pac. 5).
Pac. 6 - 7 : /f = 0.5, *t = O.I, 9= I; £= 0.5 H £ = -I.
JHH yao6ciBa aa pac. npHBeaeau SHHHH ypoBHH Ap*IO. )
AnajiorH^KHB pesy^BTaT nojiy^eH npn HccJie^OBanHH Boavyntemifi
Bioporo THna. B 9TOM c^y^ae npn (Jojaimx ^ (^= 0.2 ; 0.5 )
Ha OCH otfpasyeTCH HeKaa "mwymKa" H3{5nroqHofl EJIOTHOCTH, H npn
MEUIHX nepnojiax KOJiedaHzfi oTpHiiaTeJiBHHe BOsuymeHEfl (*f < 0 )
BOSHHKaiDT H8 OCH JDlfiO TOJIBKO JISBee TOHKH MaKCHMaJELHOrO CXaTEH
(/=0.5 ), jrado paccacHBaorcfl, He ycnes BHHTH HS Kanaua ( £=0.2}
Ho yze npn £ = O.I BosMymemw MOXHO paccMaTPHBaTB B jnmeflHOM
npKJjnaeHHH. Ha PHC. i npHBeaen BHH «f C^,*,t) : yS = 0.2,
At = O.I, § = I a 6 = O.I (a) , 6 = 0.5 (6). 3flecB paccuoi-
peaa Benaqaaa ^p x 100.
OposejieHa cepHH pacneTOB c £= O.I H HaueHeHHeu nooiynepHOBa
KonedaHHH A-t o i0 . l j io l .5c nejttm nonHraTBCH o<5Hapyzrai> Kaime-
JQHOO pesoHaacHue xsxewx B noBeBeHHH BOSMymeHzfl'H, B TOCTHOCTH,
Baflm lacTory codcTBeHHux KOJiedaHHfi CHCTBHH.
Pac^erH noRaaaim, HTO cHCTeua ocraercxa ycTotHHBOz no OTHO-
BieHHD K T8KHM BOSJJJTneHHHM ( 38 Bp6M6Ha ^'^ ? i2*t ) jJpH BC6X
CKOTpeHHHX
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§ 5. KojieOamm B oOJiaciH Kana/ia y jpreepropa.
Bane yxe oTMeieuocB, vto Bpemn ycTaHOBfleffiw TeHemw B
Jie c OTBepropou 6ojn>me, IBM B ero OTcyrcTBHe, npiraeu B
jieBee SOHH KOunpeccHH napaweTpu TeieHHH nepecTamr HsueHflroca nps-i
xe, IBM B MesrajieKTpoflHOM npocTpancTBe. B TO xe spews KaprHHa ?e-
ycTolfaHBa no oTHomemro K B03MymeHHHM HJIOTHOCTH Ha sxoje B
.noApodHoe HCCJieflosaHHe noicaaajio, TTO nonaAaraii&H na oct
CHCT6UH 1HCTL B03MP16HEH BHSHBaCT JieBCC TOTOH MaKCHMEJIBHOrO CZa-
THfl HeHOHOTOHHUe H3M6HeHHH I1JIOTHOCTH. 3TO OCOdeHHO XOpOfflO BHflHO
npa KpaTKOBpeMeHHHx BoanymeHHHX (A^SO.! ), Korja STH H3MeH6HHH
mjemr BHB 3aT7xaDfflHx KOJiedamiK (pnc. 9 ).
IIpH nepnojiHiecKHx BOSMjnneHHHx Macoro nepnofla
B aTott otfJiacTH (y $pOHTa yaapHOM BOJIHH cmaTHH)
B flpyrax uec?ax Ha OCH Kanajia, npn yBeJoneHHH nepnoaa KQJie6a-
HH2 MaKCirayu EMnJiHTysu cMemaercfl Hanpaso - B sony KOMnpeccHH.
nyreu BaptzpoBaEHH <it , a raicxe BJIHHH eAHHOBpeueHHux BOSMymeraifi
yjaaoci. Haftrn qacTory (nepnoji) Taicax KOJiedaHHfl (KOJiedaHHfi c
aMnjnrryjm Jiesee TOTOH uaKCHMajiBHoro cjsaTEH) ww
napaweTpa p z fopvu araepropa. HacTt pesyjiLTaTOB
B Tacijmue I. Ciei c HSMeneHHeM mara no npocTpaHCTBy
9$$eRi KOjretfaHHfl ne. HBJweTCH CTOTHHM (pac. '° ).
Ha OCH H B o z MarHHTOSByKOBaa CKOpocTt pacnpocrpaHeHEH warax
oTHOCHTejn>HO cpejin cm = Vc1 *Ji1' pasna raao-
CKOpOCTH SBJTKa C ( C l=Jrp/f ). CHHT8H H ~ < , ' K
HH6 H nJIOTHOCTB npHMepHO HOCTO.HHHHMH , OU6HHU B6JIH1HHy. CM ' ^
4«* , C , c-2*t npHBejieHH B TafiJiHne I, rpa$HKH c
- Ha pHC.<< . SaBHCHMOCTB A~t , c oT nopaueTpa
, --»•*' -
 a 0.19A< - p e -
Hs TacJjnfflH I BHAHO, iro C* uajio Meaflercn npH HSMeHeraH _/s
x npefl&nax ( O.I </5 ^ 2 . 0 ) , a saBECHT OT reoMeipHH
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na - cooiBeiciByei paaiiepau
Ilpa Gontuttx pasuepax flHsepropa asueaesaH nnoiHocra B yica-
aaBHofl oOJiacia, susbiBaeuue nepBOHaqanBHiiiia BosuymeuaHiiH, aiieni
(5ernee cnosaufl BHA a tfucipee aaiyxam (pac. 12). Ha pac. 13 noKa-
38HO pacnpesejieaae aunnaiyAu BUHysaeaHux nepnoaniecKax KoneOaaaft
Ha oca Kaaana 2a, f> = 0.2, f = O.I, ann aaaqeHafl A^ = O.I :- 0.^3
flnn Kanana c TSKHMH napaueipaua oiaocaiejiBautl uaKcauyu aunnaiyflu
KOJiecfaaafl nesee IO^KB iiaKcauan£aoro csaian sociaraeiCH npa
*i» 0.275, C-aAt*o.35. Ha BunenpaBeaeHapro Baaao, 110 senaiHua
c-«t cnaSo sasacm 01 j* a npauepHO pasaa pasuepau snsepiopa,
oiKyaa MOSHO cnenaiB BUBOH, ^10 3$$eKi noHBneaan iaKax KoneOaaafi
oOycjiosjiea aajia^aeu B Kaaane Bioporo Buxoztaoro oiBepciaa - SHBep-
iopa (3§§eKT "cBHCTKa"). PacMeiu c pacmapHBinHMCfl Kaaajiou aaBepio-
pa aaaa aHanoraqauH pesynBiai. B cjiyiae naaana fies oiBepcian BO
BHyipeHHeu aneKipoae KoneCaaail ae cxJaapyseao, qio TaKse noflisep-
Hflaei 3TOI BUBOfl.
B BaKUBMeHHe xoweiCH BupaaaiB CjiaroflapHociB K.B.EpymJiaHOKo-
uy 33 pyKOBOflCTBo a nouomB B paCoxe a A.H.MoposoBy aa nocionaaoe
K sazave a^eaatie Koacyniiauaa.
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Pac. I. HHBHH JPOBHH f ,H*t',<{' B Kanane^c aHsepiopoii (<5)
B Oes aasepiopa (a) mn f> = 0.2 .
0.3 04 0.5 10 ao 25 ZS 2.0
O.Z Of O.S f.O 2.025 25 2.0
0.5" O
tO 0.5 «.0 2.0 25 ^5 2.0
i.O
0.8
10 2.0 3.0 3.0 2.0
PBC. 2 . IHWH JPOBHH nnoiHociaj> B sanaaax c
paanaiaoa $opmi a n n S = 0.5 .
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Pac. 3 . CKOPOCTB u (E ,0) aa oca
B Kaaanax, asoCpaseHHHx Ha. pao.-l
B KaHanax, aaofipaxeHHux aa pac. 2
19
'04' 0.1 -/
PHC. <t . BH«
= 0.2 , «t = 0.2 , ^ = 0.5 , « = 0
20
Pac. 5 . BBS BenaiBHu IQ'&f (t , ? ,1 )
8= 0.2,^^ = 0.2, <f = 0.5,
21
t--t<=0.3
PHC. 6 . Baa Bena^BHU I0^f ( • £ , ? , « )
fi= 0.5,4^= O.I, £,,;= 0.5, p I.
22
-4
-0.1 -0.2' -O.f Q{ < 3 S
PHO. 7x. BBS I O * A ^ > c t , z , i ) OTHja= 0.5,
*t = o.l, £= -i, = I.
•t +.flt
PHC. 8 . BtmyxaeaHbie KoneOaaHH 100*/>^ (i ,z ,*)
0.2,*t= O.I, |=I ; a) £= O.I; < 5 ) < 5 " = 0.5
10
PHC. 9 . K o j i e t f a H H H a p Jiesee T O M K H uanc.
B . K a H a n e I6 , jB= 0.2, t< = 4.0, at = O.I
/ ^ 0.07S"
0.3 0.« O.S Q,
PHC. 10 .
O.ZOO
BUHyHfleHHtix Konei3aHi«i5 (A) npa pasnux^t
B Kanane 16,6= 0.2, na ceine a) 21*13; (5) 42*26.
' o.t
 0;s /.b jg.
PHC. II . SaBHCHUOCTB C , Z^t OT jS (K3Han 16).
25
Ta<5jinua I.
JS
O.I
0.2
0.3
0.4
0.5
i.b
2.0
a. *±
0.280
0.225'
0.200
0.180
Q.I72
0.140
' 0,110
f
6.700
4.234
3.262
2.734'
2.401
1.679
1.265
P
1. 190
I. Ill
1.076
1.070
1.076
1. 186
1.480
t
0.544
0.660
0.742
0.807
0.864
1.085
1.396
2«tc
0.152
0.149
0.148
0.145
0.149
0.152
0.154
0.01
i-t,
PHC. 12 . B«a "f ft) sa ooH-Jiesee TO^KH USKC. csaiaH
B Kanajie 2a, J3= O.I, £ = 0.5, "»^ = O.I
AunnHiyaa
CaHai? (A) Ha oca Kanaka 2a
npa paaHtix *i \ f i = 0.2,
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